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Outline Topics

- Background information - GTFS data

- Creating a network dataset with public - Network Analyst
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- Other cool things
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GTFS public transit data

Stops, routes, & schedules
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Edit Format View Help

d,stop_code,
Jackson & Austin Terminal"
)0 W Jackson
Jackson & Mena
57 W Jackson
Jackson & Lot
351 w Jackson

stop_name,stop_desc,stop_lat,stop_lon, location_type,parent_station,wheelchair
ackson & Austin Terminal, Northeaqtbound Bus Tern1na1'
5000 W Jackson, Eastbound, Southside of the Street” 41
Jackson & Menard Eastbound, Southside of the Str
0 W Jackson, E aqtbound Southside of the Street
Jackson & Lotus, aﬁtbound Southeast Corner",41.8
W Jackson, Easthound, Southside of the Street
Jackson & Lockwood, Eastbound, Southeast Corner
Jac son & Laramie, Eastbound, bOUtheiﬁt Corner", 4
,"Jackson & Leam1ngton Easthound, Southeast C
W Jackson, Easthound, Southside of the Street
Jackson & Lavergne, Fasthound, Southeast Corne
49 w Jackson, Eastbound, Southside of the Street
ackqon & Cicero, Eastbound, Southeast Corner", 41.
'Jackson & K'l'lpatl"l ck, Eaﬁtbound southeast Corner
Jackson & Kenton, aqtbound_ Southside of the Street”
Jackson & Kolmar, Eastbound, Southeast Corner'
Kilbour Jackson & Kilbourn, Easthbound, Southeast Corn
Kostner™,"Ja on & Kostner, Eastbound, Southeast Corner
Kildare","Jackson & Kildare, Eastbound, Southeast Corner
Keeler","Jackson & Keeler, Easthound, Southeast Corne
", "Jackson & Karlov, Eastbhound, Southeast Corner
son & Pulaski, Eastbound, Southeast Corner
Jackson & Springfield, Eastbound, Southe
on & Hamlin, Easthound, Southwest Corner",41. 8
Jackson & Central Park, Eastbound, Southeast Corner
St. Louwis” ackson & St. Louis, Eastbound, Southeast Corner” ,41.8
bpau1d1n "Jackson & Spaulding, Eastbound, Southeast Corner 41.
Kedzie" ackﬁon & Kedzie, Eastbound, Southeast Corne :
Albany","Jackson & A1h1ny_ Elqthound_ southeast Corner
sacramento ackson & Sacramento, Eastbound, Southeast Corner

] |

..1
039,0,,1
5,0,,1

agency.txt
Kenton" 9 ¥

Kolmar calendar.txt

calendar_dates.txt

developers_license_agreement.htm
Pulaski =

Springfield
Haml1in","Jac
Central Par

frequencies.txt
routes.txt
shapes.txt
stop_times.tut

stops.txt
transfers.txt
trips.tut

Download directly from the transit agency or from transitfeeds.com
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ArcGIS Network Analyst Extension

for transportation analysis

Service Area Location-Allocation ~ Vehicle Routing Route Closest Facility Origin-Destination
Problem Cost Matrix



ArcGIS Network Analyst Extension

for transportation analysis

Coverage

Service Area Location-Allocation ~ Vehicle Routing Route Closest Facility Origin-Destination
Problem Cost Matrix

I | | | | |
N Network Dataset




Norwood

Demo: Where
can | reach by
public transit?

Fort
hamas

Fort Wright




Creating a network dataset with
public transit



There’s a tutorial!!

http://esriurl.com/TransitTutorial



http://esriurl.com/TransitTutorial

Creating a network dataset with public transit data

Procedure

Inputs:
- Public transit data (GTFS or other format)

- Street centerlines

Procedure:

1. Convert transit data into the Network Analyst public transit data model

a. GTFS To Network Dataset Transit Sources
b. Connect Network Dataset Transit Sources To Streets

2. Create network dataset using a template
3. Adjust network dataset properties

4.  “Build” network dataset



Network Analyst Public Transit Data Model

Feature classes and tables

Defines transit stops, lines, and schedules

Must have specific names and schemas
See documentation for details




Network Analyst Public Transit Data Model

4 [ TransitNetwork.gdb
4 [Ei] TransitNetwork
() LineVariantElements
() StopConnectors
(. Stops

('] StopsOnStreets

Calendarkxceptions
Calendars

Lines

LineVariants

Runs
ScheduleElements

Schedules

Transit lines and stops;
connections from stops
to streets

Transit schedules
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Converting from GTFS to the
public transit data model

- Tools:

- GTFS To Network Dataset Transit
Sources

- Connect Network Dataset Transit
Sources To Streets

- In the Conversion Tools toolbox in
“Transit Feed (GTFS)” toolset

- Transit dataset

- Recommended to use these tools,
but not required
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Creating the network dataset

- Use xml template with the Create Network
Dataset From Template tool

- Obtain template from the tutorial:
http://esriurl.com/TransitTutorial




What Is a cost attribute?

- How much does it cost to travel along a
network edge

- Could be time, distance, or other units
- Network analysis optimizes the

solution based on this cost attribute

- Example: the fastest travel time between
two points

- Cost attributes are properties of the
network dataset and part of a Travel
Mode

Network Dataset Properties: TransitNetwork ND

General

Source Settings
Traffic

Travel Attributes

Directions

Travel Modes | ©osts | Restrictions | Desc
These are the available cost attributes of t
B Cost
¥ (T Time
I PublicTransitTime
1L WalkTime
v o+ Distance

Length




What is an evaluator?

- Tells the network how to calculate the
cost for each edge

- Performs some kind of calculation

- Configured individually for network
dataset sources

What is the “Public Transit” evaluator?

- Calculates cost by querying the transit
schedules

- Wait time + travel time for specific time
of day

- Can only be used with
LineVariantElements from public
transit data model

v Evaluators

B Source

Vv Edges
LineVariantElements (Along)
LineVariantElements (Against)
StopConnectors (Along)
StopConnectors (Against)
Streets (Along)
Streets (Against)
<Default>

Vv Junctions

Stops
StopsOnStreets

Type

Public Transit
Same as Along
Same as Default
Same as Along
Function

Same as Along

Constant

Same as Default
Same as Default

WalkTime * 1

0




Limitations of the public transit evaluator

- No directions

- Cannot use with Route with optimized stop
order (TSP) or with the Vehicle Routing
Problem (VRP)

- Cannot separately limit walk time and -
overall travel time

- Cannot limit transfers




Questions




Example analysis:
Analyzing access to jobs
by public transit



Remember: Transit service areas differ by time of day.

5:15 PM 2:30 PM

Norwood

Norwood




Optimal route and travel time vary by time of day

25 minutes 7 minutes



Travel time between two points varies
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What is an Origin-Destination Cost Matrix?
4 (V]| OD Cost Matrix

-4 (] Origins

- Network Analyst tool O

- Calculates travel time between each V| Destinations

Origin and each Destination ]

V| Point Barriers

V| Lines

|| Line Barriers

|| Polygon Barriers




Jobs reachable within 30 minutes
from a single census block
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Jobs reachable within 30 minutes

Carey Park

Center Hill

from a single census block
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Jobs reachable within 30 minutes

6:30 AM — 151,487 jobs

from a single census block
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Jobs accessible at least once between 6:30AM and 9:30AM:;

204,381

Jobs accessible at least 90% of start times:

67,680




Jobs reachable at least once

within 30 minutes
from every census block

Ben Hill

Northwo!

Buckhead Brookhaven

Gilmore

North Druid
Hills

North Decatur

Druid Hills

. Decatur

>

Stratford

_ e 3 B
Roseland ©

Thomasville Gresham Park

East Point

Panth

Hapeville
College Park
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Northwo:

Jobs reachable frequently

Buckhead Brookhaven
within 30 minutes
from every census block ¥
North Druid
Hills
Brookwqu
North Decatur
Druid Hills
Decatur
-
Stratford ._’ I

West End

‘ Roseland

IF Thomasville Grasham Park
Ben Hill —

East Point

Panth

Hapeville
College Park




Calculate Accessibility Matrix tool

- Solve OD Cost Matrix
- Iterate through times of day

- Count number of destinations reachable
- At least once
- More than x% of times

Download at
http://esri.github.io/public-transit-tools/
(part of the Transit Network Analysis Tools
toolset) R R 1 YA

Using GTFS Data in ArcGIS -
o e 3 U T Y
S S AT RN s e A

Geoprocessing

© Calculate Accessibility Matrix

Parameters Environments

OD Cost Matrix Layer
OD Cost Matrix
Origins

Origins
Destinations

Cincinnati_BlockCentroids_WithJobs

Destinations Weight Field
C000

Start Day (Weekday or YYYYMMDD date)
Wednesday

Start Time (HH:MM) (24 hour time)
06:30

End Time (HH:MM) (24 hour time)

09:30

Time Increment (minutes)




Questions?




Other Cool Things
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Other GTFS tools in ArcGIS Pro
For displaying and editing GTFS data

- Located in the Conversion Tools
toolbox in the Transit Feed
(GTFS) toolset

- Displaying data

- GTFES Shapes To Features
- GTFS Stops To Features

- Editing GTFS stops
- Features to GTFS Stops




Other downloadable tools

And sample analyses...

- Downloadable tools for transit analysis and editing
- Sample analyses
- Links to other resources

v B "5; "' ‘ "
/”/ﬂ -, 5}* qg | R gy W‘m g
2 Usmg GTFS Data 'S ArCGIS ,

The General Transit Feed Specification (GTFS) is a standardized data format for storing public transit routes, stops, and schedules. GTFS

data can be used for transit trip planning and public transit system analysis. Thousands of public transit agencies worldwide have made

up-to-date GTFS data for their systems publically available for download.

Download tools from

F https:/lesri.github.io/public-transit-tools/index.htmi
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Count Trips at Poi



Esri Demographics

- Demographic data
- Business data

- Current

- Worldwide

- Derived from Census, ACS, and
many other sources

- Curated by a team of experts

Population

Housing

Key Facts

United States

¢ | Income

@) spending

Marital Status

Supply and

=—*/ Demand

Education

Behaviors

Tapestry

Households

| Business

) At Risk

Landscape




Data enrichment

Geoprocessing

Enrich Layer

. . This tool consumes credits,
- Add demographic data to arbitrary e —— E——
polygons (or points!) oot Festores

. SORTA_Servicefreas_SMinuteWalk
Enrich Layer tool

Output Feature Class
S0RTA_Servicefreas_SMinuteWalk_Enriched
- ArcGIS Pro —
_ountry
0 United States (L5)
- ArcGIS Online £
Data Collection

US eS S erV| C e C I’ed |tS Key US Facts (KeylUSFacts)

Variahles

FivaFoints

i
Q
@*ﬁ S
:) g Ave NE = AuburndAveyME {

2017 Average Home Value (Keylg
2 Per Capita Income (KeylISF

Within a qu.:II't'-'r mile walking distance
from this s

there are 263 pecple

& 40% are employed

o 32% live below the
poverty



Wrap-up




Resources

Tutorial
http://esriurl.com/TransitTutorial

Downloadable tools
https://esri.github.io/public-transit-tools/index.html

GeoNet group
https://[community.esri.com/community/arcqgis-for-public-transit



http://esriurl.com/TransitTutorial
https://esri.github.io/public-transit-tools/index.html
https://community.esri.com/community/arcgis-for-public-transit

Please Share Your Feedback in the App

Download the Esri

Select the session

Events app and find
your event

All Events

Esri User
Conference

Esri Petroleum GIS
Conference

May 15-16,2019
Houston, Texas

Esri Southeast User
Conference

you attended

Schedule Q

ArcGIS API for JavaScript: An
Introduction

ArcGIS Apps for the Field: An Introduction

ArcGIS Data Reviewer: An Introduction

ArcGIS Enterprise: Creating Sites
and Pages

ArcGIS Enterprise: The Road Ahead

ArcGIS Excalibur: Experience the Value
and Power of Imagery through the Web...

Scroll down to
“Survey”

< 0

ArcGIS Data Reviewer: An Introduction

SDCC - Room 30 E

Add Reminder

Jul 10, 8:30 AM - 9:30 AM

July 09, 08:30 AM - 09:30 AM

Log in to access the
survey

Share your thou

r fe m|

Complete the survey
and select “Submit”

Title and Deseription Consistent with Content

Poor Excellent

Well Organized/Clear Presentation

Poor Excellent

Public Speaking Skills

Poor Excellent

The content of the workshop was relevant to




